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0 Pseudo-$tatic memory device having Internal self-refresh circuit 



© A pseudo-Static memory device includes a 
memory ceil array (30); a first access circuit (38, 39, 
40. 31) for carrying out a sequential access to the 
word lines in the array to perform a refresh of cells; 
a second access circuit (31. 36) for bringing one of 
the word lines to an accessible state in response to 
an address signal (ADO): an access selection circuit 
(37) for selecting either the first or the second circuit 
in accordance with an access precedence: a circuit 
(41- 44) for generating a control signal (CEN) in 
response to a change in the address or a change in 
a level of an extemal clock ( CE); and a delay 
circuit (42. 43: 45) for delaying the control signal by 
a predetermined time required for performing the 
refresh of cells. 

The second access circuit performs an address 
^access in response to the delayed control signal 
^(CEND) irrespective of the operation of the first 
in access circuit, thereby providing a greater allowance 
Wfor an address skew and a considerable allowance 
fi^for a lag or lead of the timing of the application of 

fsthe address signal. 
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PSEUDO-STATIC MEMORY DEVICE HAVING INTERNAL SELF- REFRESH. CIRCUIT 



The present invention relates to a pseudo-static 
memory device and. more particularly, to a 
pseudo-static random access memory (PS RAM) 
device internally having dynamic RAM (DRAM) 
cells and a circuit for automatically canylng out a 
refresh for the cells, while functioning as a static 
RAM (SRAM) in appearance. 

A PSRAM has recently been proposed as a 
memory having both the advantages of a DRAM, 
i.e. low cost and an SI=IAM, i.e. high integration 
density, and can be widely used in information 
apparatus such as computers, electronic ap- 
paratuses, and the like. 

Such a PSRAM device includes an access 
circuit for internal refresh, an access . circuit for 
external address access, means for selecting either 
of the access circuits, and a memory cell array. 
The external address access circuit further Includes 
a circuit for generating a control signal in response 
to an external signal and a peripheral circuit for 
carrying out an access to the memory cells in the 
anray in response to the control signal and an 
address signal. In this case, the address signal Is 
fed to the PSRAM device by another device for 
feeding the address signal, e.g. a microprocessor. 
Also, the selecting means are generally arranged to 
select either the refresh address signal output from 
the Internal refresh access circuit or the external 
address signal output from the external address 
access circuit in accordance with a timing of the 
input of the address signal. 

Therefore, when an internal refresh access is 
not needed, preferably the external address access 
operation is carried out as qulcl<ly as possible, from 
the view point of the demands for a high speed 
operation of the FSRAM device. Therefore, it is 
necessary for the aforementioned device for feed- 
ing the address signal to feed an address signal 
consisting of a plurality of address bits to the 
PSRAM device at a high speed. In this case, the 
following drawback occurs. 

In practice the timings of the change In ad- 
dress among the plurality of address bits are not 
completely uniform; namely, generally a time lag or 
lead occurs (hereinafter referred to as an address 
skew). Where the address skew moves outside a 
permissible range, a drawback occurs in that an- 
other memory cell different from the memory cell 
to be selected, is selected. Therefore, the timing of 
the address bits must be strictly controlled In the 
address signal feeding device, and this means that 
the constitution of the device becomes complicated 
and the cost thereof rises. 

Another previously-proposed PSRAM device 
employs a low active chip enable signal ( CE) as 



the aforementioned external signal. In the device, in 
addition to the above drawback, another drawback 
occurs in that the timing of the application of the 
address signal must be strictly set In association 
s with the timing of the application of the external 
signal ( CE). That Is. there is a disadvantage that 
only a small allowance is made for the address 
skew. 

Accordingly, it is desirable to provide a 

10 pseudo-static memory device capable of providing 
a greater allowance for an address skew and pro- 
viding a larger allowance for the lag or lead of a 
liming of the application of an address signal, with- 
out complicating the constitution of a device sup- 

is plying the address signal. 

According to one aspect of the present inven- 
tion, there is provided a pseudo-static memory 
device receiving at least an extennal address signal, 
the device comprising: a memory cell array having 

20 a memory cell provided at each Intersection be- 
, tween a plurality of word lines and a plurality of bit 
lines; a first access circuit for carrying out a se- 
quential access to addresses of the word lines to 
perform a refresh of the memory cell; a second 

25 access circuit for bringing one of the word lines to 
an accessible state in response to the address 
signal; an access selection circuit operatively con- 
nected between the first access aYcuit and the 
second access circuit for selecting any one of the 

30 access circuits in accordance with the access se- 
quence and performing an address access by the 
selected access circuit to the memory cell array; a 
circuit for generating a control signal in response to 
a change in address of the address signal; and a 

35 delay unit operatively connected between tiie con- 
trol signal generating circuit and the second access 
circuit for delaying the control signal by a predeter- 
mined time required for performing the refresh of 
tiie memory cell, and feeding the delayed control 

40 signal to the second access circuit whereby the 
second access circuit performs an address access 
of word lines in response to the delayed control 
signal when selected by tiie access selection cir- 
cuit 

45 Also, according to another aspect of the 

present invention, there is provided a pseudo-static 
memory device receiving at least an external ad- 
dress signal, the device comprising: a memory cell 
array having a memory cell provided at each inter- 
so section between a plurality of word lines and a 
plurality of bit lines: a first access circuit for carry- 
ing out a sequential access of addresses of the 
word lines to perform a refresh of the memory cell; 
a second access circuit for bringing one of the 
v\^rd lines to an accessible state in response to the 
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address signal; an access selection circuit oper- 
atively connected between the first access circuit 
and the second access circuit for selecting any one 
of the access circuits in accordance with the ac- 
cess sequence and performing an address access 
by said selected access circuit to the memory ceil 
array; a circuit for generating a control signal in 
response to a change in level of an external ciock 
signal; and a defay circuit operat'vely connected 
between the control signal generating circuit and 
the second access circuit for delaying the controi 
signal by a predetermined tinrie required for per- 
forming the refresh of the memory cell, and feed- 
ing the delayed controt signal to the second access 
circuit, whereby the second access circuit performs 
an address access of word lines in response to the 
delayed control signal when selected by the ac- 
cess selection circuit. 

Reference will now be nnade, by way of exam- 
ple, to the accompanying drawings, in which: 

Fig. 1 is a block diagram lllustrattng an ex- 
ample of a previously-proposed PSRAM device; 

Frg. 2 is a waveform diagram for explaining 
an access operation of the device shown in Rg. 1, 
where a refresh access is carried out when an 
address Is changed: 

Fig. 3 is a waveform diagram for explaining 
an access operation of the device shown in Rg. 1. 
where a refresh access or a refresh operation is not 
carried out when an address is changed; 

Fig. 4 is a waveform diagram of an address 
signal for explaining a problem In the device shown 
in Rg, 1 ; 

Rg. 5 is a block diagram illustrating another 
example of a previously-proposed PSRAM device: 

Rg. 6 is a waveform diagram for explaining 
an access operation of the device shown In Rg. 5 
where a refresh access is carried out when the 
level of an external ciock is changed; 

Rg. 7 is a waveform diagram for explaining 
an access operation of the device shown in Rg. 5 
and a problem therein, where a refresh access or a 
refresh operation is not carried out when the level 
of an external ciock is changed; 

Rg. 8 shows a block diagram of a PSRAM 
device embodying one aspect of the present Inven- 
tion: 

Rg. 9 (s a circuit diagram Illustrating an 
example of the constitution of a part of the arbiter 
shown in Rg. 8: 

Rg. 10 is a waveform diagram for explaining 
an example of the access operation of the device 
shown in Rg. 8; 

Rg, 11 shows a block diagram of a PSRAM 
device embodying another aspect of the present 
invention; and 



Rg. 12 IS a waveform diagram for explaining 
an example of the access operation of the device 
shown In Rg. 11.- 

For a better understanding of the prefenred 

5 embodiments, problems arising In previously-pro- 
posed PSRAM's will now be explained with re- 
ference to Rgs. 1 to 7. 

Rgure 1 shows an example of a previously- 
proposed PSRAM device. 'in Rg. 1, reference 10 

10 denotes a memory cell array having a plurality of 
DRAM cells MC arranged in a known manner; 
reference 1 1 denotes a word decoder which, based 
on row address signals RA and "RS. selects one 
Of the word lines WL to which the memory cells 

75 are connected; and reference 12 denotes a cofunnn 
decoder which, based on column address signals 
CA and TSC. selects one of the bit lines BL to 
which the memory cells are connected. When any 
one of the word lines and any one of the bit lines 

20 are selected, it is possible for the conresponding 
menvDry cell to read data or write data through a 
column gate 13 and an input/output (I/O) gate 14. 

Reference 19 denotes an address transition 
detecting (ATD) circuit, which outputs a chip en- 

25 able signal CEN in response to a change in ad- 
dress of an address signal ADO; reference 15 
denotes a peripheral circuit for column access, 
which outputs the column address signals CA and 
'UK in response to the address signal ADD and 

00 the chip enable signal CEN; and reference 16 
denotes a peripheral circuit for row access, which 
■ outputs row address signal RAN and RAN In 
response to the signal ADD an d the signal CEN. 
The address signals RAN and f^AN are input to 

OS an arbiter 17. and the address signal CA and 
CA are input to the column decoder 12. 
Reference 18 denotes an access circuit for am 
Internal refresh, which Is constituted in a conven- 
tional manner, and outputs a refresh enable signal 

40 CEF generated at a predetermined timeinterval 
and refresh address signals RAF and RAF. The 
arbiter 17 selects either the address signals RAN 
and RAN or the refresh address signals RAF 
and RAF In accordance with an input liming of 

45 the signals, and feeds the selected signals to the 
word decoder 11 as row address signals RA and 

Rgure 2 shows a waveform diagram of an 
access operation of the device shown in Fig. 1, 
50 where a refresh access is carried out when address 
is changed. 

Rrst. when the address signal ADD is changed 
at a time to . the refresh enable signal CEF is 
output, and then the refresh address signals RAF 
56 and "RSF are output. Next, the word line WL' to 
be refreshed is selected and a prescribed refresh 
operation is carried out. In Rg. 2. tp represents a 
time required for performing a refresh of the mem- 
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ory calls corresponding to a single word line, and 
tire waveforms are shown with respect to a single 
word line WL'. to simpfily the explanation. 

Note, where the chip enable signal CEN for 
external access Is output some time after the 
changing time to of the address signal, CEN is 
latched in the peripheral circuit 16 during the afore- 
mentioned time Interval tp and becomes valid after 
the completion of the refresh operation. The subse- 
quent operation is the same as the refresh opera* 
tion. Whan the potential of word line WL dses to a 
predeternilned level, the data In the corresponding 
memory cell is read to the corresponding bit lines 
BLand BC 

Also, where the refresh operation has been 
already carried out at the time to , the external 
access operation is carried out after the completion 
of the refresh operation. That is, the external ac- 
cess operation is started with a longest delay time 
tp . from the address changing point. 

Figure 3 shows a waveform diagram of an 
access operation of the device shown in Rg. 1, 
where a refresh access or a refresh operation is not 
can-ied out when an address Is changed. In this 
case, the external access operation is carried out at 
the changing time td of the address signal AD D. As 
a result, the row address signals RAN and TWl 
for external access are output, and then a single 
word line WL is selected. 

The address signal ADD is generally consti- 
tuted by a combination of a plurality of address bit 
signals ADOi -ADDp /for example, as shown In Fig. 
4. However, It is very difficult to completely unifor- 
mallze all of the timings of the changes In address 
among the plurality of address bit signals and, 
therefore, generally a time lag or lead occurs, l.e., 
an address skew ASQ among the bit signals, as 
shown in Fig. 4. The external access operation 
shown in Fig. 3 Is normally carried out if the 
address skew ASQ is within a predetermined 
range. However, where the address skew moves 
outside the predetermined range, a problem occurs 
in that another word line different from a word line 
to be selected is selected. Therefore, the timings of 
the application of each bit of the address signal 
must be exactly set. However, this causes another 
problem, in that the constitution of a device (not 
shown) supplying the address signal ADD becomes 
complicated, resulting in a rise in the cost thereof. 

Rgure 5 shows another example of a 
previously-proposed PSRAM device. 

The device shown in Fig. 5 is different from 
that shown in Fig. 1 in that the ATD circuit 19 in 
Frg. 1 is replaced by a clock generating circuit 20 
which outputs a chip enable signal CEN in re- 
sponse to an external clock, i.e., a low active chip 
enable signal CE. Other an-angements and the 
operation thereof are the same as those of the 



device in Ftg. 1 and. accordingly, an explanation 
thereof will be omitted. 

Figure & shows a waveform diagram of an 
access operation of the device shown in Fig. 5. 

5 where a refresh access is carried out when the 
level of the external clock is changed. The mode of 
operation Is the same as that in Fig. 2, but In this 
case, the external access operation is carried out in 
accordance with the address Information at a time 

10 ki , to select the word line WL. 

Figure 7 shows a waveform diagram of an 
access operation of the device shown in Fig. 5. 
where a refresh access or a refresh operation, is 
not carried out when the level of the externa! clock 

IS is changed. In this case, the external access opera- 
tion is started in response to a change in the 
external clock CE of from high level to low level, 
i.e.. at the time I&. Accordingly, the address info- 
rmation for selecting the word line WL must be 

20 preset that it can be determined at a time ta prior 
to the time to^ In other words, the timing of the 
application of the address signal ADD must be 
strictly set Iri association with the timing of the 
application of the external clock CE. This means 

25 tfiat the constitution of a device (not shown) sup- 
plying the signals ADO and CE becomes com- 
plicated and the cost tfieroof Is Increased, as in 
Fig.1. 

Preferred embodiments of the present inven- 

00 tion will now be described in detail with reference 
to Figs. 8 to 12. 

Rgure 8 shows a block diagram of a PSRAM 
device embodying one aspect of the present inven- 
tion. In f^g. 8, reference 30 denotes a memory ceil 

35 array having a dynamic type memory call MC 
consisting of one transistor Q and one capacitor C 
provided at each intersection between a plurality of 
word lines and a plurality of bit lines. In the illus- 
trated constitution, only a single memory cell is 

40 shown, to simplify tiie explanation. Reference 31 
denotes a word decoder which selects the word 
line WL connected to the memory cell MC based 
on row address signals RA and "Ra. and refer- 
ence 32 denotes a column decoder which selects 

46 via a column gate 33 the bit line BL connected to 
the memory ceil MC based on column address 
signals OA and CS. When the word line WL and 
the bit line BL are selected, the column gate 33 is 
opened, and tiius the data in tiie memory cell MC 

50 can be read through a data bus OB and an I/O gate 
34 to the external, or tiie data from the external can 
be written or re-written into the c ell in response to 
a low active write enable signal WE. 

Reference 3S denotes a peripheral circuit Tor 

55 column access which outputs the column address 
signals CA and Ca in response to an address 
signal ADD and a delayed chip enable signal 
• CEND, and reference 36 denotes a peripheral cir- 
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cuit for row access which outputs row address 
signals RAN and rtAN in response to the signal 
ADD and the signal CEND. The address signals 
RAN and RAN are Input to an arbiter 37, and the 
address signals CA and CA are Input to the 
column decoder 32. 

Reference 38 denotes a timer which generates 
a refresh enable signal CEF for performing a re- 
fresh of the memory cells corresponding to one 
word line at a predoternnlned time interval, and 
reference 39 denotes a peripheral circuit for a 
refresh which outputs refresh address signals RAF 
and l^FF In response to the refresh enable 
signal CEF. Also, reference 40 denotes a gate 
circuit connected between the timer 38 and the 
peripheral circuit 39, and controlling the transmis- 
sion of the refresh enable signal CEF to the periph- 
eral circuit 39 In response to a chip enable signal 
CEN. In the present example, the gate circuit 40 
transmits the refresh enable signal CEF when the 
signal CEF is input prior to the chip enable signal 
CEN. and prohibits the transmission until an exter- 
nal address access based on the chip enable sig- 
nal CEN Is completed, when the signal CEN is 
Input prior to the refresh enable signal CEF. Also, 
the peripheral circuit 39 Includes an address coun- 
ter (not shown) which performs a sequentially re- 
newal of addresses of the word lines based on the 
signal CEF from the timer 38, Thus, a sequential 
access to a plurality of word lines is carried out. 
The timer 38. peripheral circuit 39 and gate circuit 
40 constitute an internal refresh drcuit. 

The arbiter 37 selects either the address sig- 
nals RAF and RaP from the peripheral circuit 39 
for refre sh and the address signals RAN and 
RAN from the peripheral circuit 36 for row ac- 
cess in accordance with an input timing of the 
signals, and supplies the selected signals to the 
word decoder 31 as row address signals RA and 
A concrete example of the constitution of 
the arbiter 37 will be described later. 

Reference 41 denotes an ATO circuit which 
outputs the chip enable signal CEN in response to 
a change in address of the address signal ADD. 
and reference 42 denotes a delay circuit for delay- 
ing the chip enable signal CEN by a predetermined 
time to form a delay signal CEN'. Also, reference 
43 denotes an address comparison circuit which 
receives the address signal ADO, the chip enable 
signal CEN from the ATD circuit 41 . and the delay 
signal CEN' from the delay circuit 42. The address 
comparison circuit 43 retains an address informa- 
tion con^espondlng to the chip enable signal CEN 
upon receipt of the signal CEN, and retains an 
address infomnatlon corresponding to the delay sig- 
nal CEN' upon receipt of the signal CEN'. com- 
pares the address information of both, and outputs 
the delayed control signal CEND when the address 



information of both are in accord. Namely, the 
delayed control signal CEND is generated when a 
change does not occur in the information of the 
address signal ADD during the time from the gen- 

5 eratlon of the signal CEN to the generation of the 
signal CEN'. 

The time required for the generation of the 
delayed controt signal CEND after the generation of 
the chip enable signal CEN is made equal to the 

10 time required for carrying out the refresh of the 
memory cells corresponding to one word line. The 
delayed control signal CEND is supplied to the 
word decoder 31, column decoder 32, column gate 
33, I/O gate 34. peripheral circuit 35 for column 

15 access, and peripheral circuit 36 for row access. 
Note, where the address information of both based 
on the signals CEN and CEN' are not in accord, the 
generation of the signal CEND is inhibited until the 
address infonnatlon of both are In accord, 

20 Figure 9 illustrates a circuit constitution of a 

part of the arbiter 37 shown In Fig. 8. The circuit In 
Fig. 9 is shown with respect to one address bit of 
the address signal. 

In Fig. 9» a pair of complementary address bits 

2S RAFi and RSFi of the refresh address signal are 
input to one input end of AND gates 51 and 52, 
respectively, and the refresh enable signal CEF is 
input to another Input end of each of the AND 
gates 51 and 52. Reference 53 denotes a tristate 

30 buffer, which prohibits the transmission of the sig- 
nal output from the AND gate 51. i.e., the address 
bit signal RAFi . In response to the delayed control 
signal CEND. Similarly, reference 54 denotes a 
tristate buffer, which prohibits the transmission of 

35 the address bit signal RAFi . in response to the 
signal CEND. A pair of complementary address 
bits RANi and RANi of the row address signal 
are input to one input end of AND gates 55 and 56, 
respeotiveiy, and the delayed control signal CEND 

40 Is Input to another Input end of each of AND gates 
55 and 56, Reference 57 denotes a tristate buffer, 
which prohibits the transmission of the address bit 
signal RANi . in response to the refresh enable 
signal CEF. Similarly, reference 58 denotes a 

4S tristate buffer, which pro hibits the transmission of 
the address bit signal RANi , In response to the 
signal CEF. 

As is concretely shown in the circuit constitu- 
tion in Fig. 9. the arbite r sele cts the refresh ad- 

50 dress bits RAFi and RAFi as the access ad- 
dress bits RAi and RA^ when the refresh enable 
signal CEF is input prior to the delayed control 
signal CEND. Conversely, when the signal CEND is 
input prior to the signal CEF. th e arb iter selects the 

55 row address bits RANt a nd RANi as the access 
address bits RAi and RAi. 

Rgure 10 shows a wavefonm diagram of an 
example of the access operation of the device 
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shown in Ftg. 8, where a refresh access or a 
refresh operation is not carried out when an ad» 
dress is changed. 

Rrst, when the chip enable signal CEN is gen- 
erated In response to a change in the address 
signai ADD, i.e.. at the time to . the delay circuit 42 
delays the chip enabie signai CEN by a predeter- 
mined lime to form the delay signal CEN'. Since 
the address signal ADD is not changed during the 
time from the generation of the signai CEN to the 
generation of the signal CEN'. the delayed control 
signai CEND is output from the address compari- 
son circuit 43. When the signal CEND is generated, 
and the peripheral circuits 35 and 36 output the 
column address signals OA. gA ( not sh own) and 
the row address signals RAN. HSNi respec- 
tively. The row address signals RAN, RAN are 
fed via the arbiter 37 to the word decoder 31 as the 
signals RA, HS. Each circuit indicated by re- 
ferences 31 to 34 operates, in response to the 
delayed control signal GEf^D, and thus the address 
access is carried out. When the potential on the 
word line WL rises to a predetermined level, the. 
data In the corresponding memory ceil is read to 
the bit lines BL and BL 

Note, where the refresh operation has been 
already carried out at the time t6 of the address 
change, the external access operation is carried out 
after the completion of the refresh operation. In this 
case, however, the external access operation is 
started at a time delayed from the time to by the 
time tp . not immediately after the completion of 
the refresh operation. 

Also, where the refresh access is carried out 
some time prior to the time to . from the time to , 
the refresh operation takes precedence over the 
external access operation. After the completion of 
the refresh operation, I.e., at the time delayed from 
the time to by tiie time tp . the external access 
operation is started. 

As explained above, in the device of the em- 
bodiment In Fig. 8. the problem due to an address 
sl<ew at the address change^ e.g., an incorrect 
selection of a word line, can be solved, because a 
suffident time t? Is given as the time interval from 
the time of tiie address change to the time of the 
actual address access. 

Rgure 11 shows a block diagram of a PSRAfvl 
device embodying another aspect of the present 
Invention. 

The constitution of the device in Fig. 11 is 
almost the same as that in Fig, 8 except that the 
AID circuit 41 , delay circuit 42 and address com- 
parison circuit 43 employed In the device in Fig, 8, 
are replaced by a clock generating circuit 44 for 
outputting the chip enable signal CEN in response 
to a tow active chip enable signal CE and a 
delay circuit 45 for delaying the signal CEN by the 



predetenmined time tp . and feeding the delayed 
signal to the peripheral circuits 35 and 36 as the 
delayed control signal CEND. Other anrangements 
and the operation of the device in Fig. 11 are the 

5 same as those in the device in Fig. 8 and, accord- 
ingly, an explanation thereof will be omitted. 

figure 12 shows a waveform diagram of an 
example of the access operation of the device 
shown in Fig. 11. where a refresh access or a 

to refresh operation is not carried out when the level 
of an external clock CE is changed. 

First, when the chip enable signai CEN is gen- 
erated in response to a change from high level to 
low level of the external clock CE". i.e.. at die 

IS time to » preparation for the external access opera- 
tion is made. At tine same time, the gate circuit 40 
is closed in response to the signai CEN. and thus 
the refresh access is prohibited. Also, the delay 
circuit 45 delays the signai CEN by the predeter- 

20 mined time tp . Le., the time required for perform- 
ing a refresh of the memory cells corresponding to 
one word line, and outputs the delayed signai as 
the delayed control signal CEND. Each circuit in- 
dicated by references 31 to 36 operates in re- 

25 sponse to the signal CEND. and thus the address 
access is earned out. The column address signals 
CA, CA (not shown) and the row address sig- 
nals RAN. lOTT are output and the potential on 
the word line WL rises, and as a result tiie data in 

30 the corresponding memory cell Is read to the bit 
lines BL and bC. 

Therefore, tiie time ta of tiie address change In 
tiie address single ADD can be arbitrarily set within 
tiie range between tiie time to and the time (to + 

35 tp)* because sufficient time tpis assured as the time 
Interval from the time of the change in the level of 
the clock CE to the time of the actual address 
access. Namely, as in the previously-proposed 
PSRAIV1 device (shown by a broken line), it is not 

40 necessary to preset the address information at a 
time t2 prior to tiie time to of the change in the level 
of the clock CE. Accordingly, it is possible to 
make a large allowance for the lag or lead of the 
timing of tiiat application of the address signal. 

45 Note, tiie access operation where the refresh 

operation has been already carried out at the time 
to of the change in the level of the external clock 
CE, or the access operation where the refresh 
access Is carried out some time prior to the time to 

so . is the same as that of tiie device in Hg. 8. and 
tiius an explanation thereof will be omitted. 

Although the present invention has been dis- 
closed and described by way of only two embodi- 
ments. It Is apparent to tiiose skilled in the art that 

55 other embodiments and modifications of the 
present invention are possible without departing 
from the spirit or essential features thereof. 
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Claims 

1. A pseudo-static memory device receiving at 
least an external address signal (ADO), said device 
comprising: 

a memory ceil array (30) having a memory cell 
provided at each Intersection between a plurality of 
word lines and a plurality of bit lines: 

a first access circuit (38. 39. 40. 31) for 
carrying but a sequential access of addresses of 
said word lines to perform a refresh of said mem- 
ory cell: 

a second access circuit (31. 36) for bringing 
one of sad word lines to an accessible state In 
response to said address signal; 

an access selection circuit (37) operatively 
connected between said first access circuit and 
said second access circuit for selecting any one of 
said access circuits in accordance with said access 
sequence and performing an address access by 
said selected access circuit to said memory cell 
anray: 

a circuit (41) for generating a control signal 
(CEN) in response to a change in address of said 
address signal: and 

a delay means (42. 43) operatively connected 
between said control signal generating circuit and 
said second access circuit for delaying said control 
signal by a predetermined time required for per- 
forming said refresh of said memory cell, and feed- 
ing said delayed control signal (CEND) to said 
second access circuit whereby said second ac- 
cess circuit performs an address access of word 
lines in response to said delayed control signal 
when selected by said access selection circuit. 

2. A device as set forth in claim 1 . wherein said 
first access circuit Includes a peripheral circuit (39) 
for refresh for outputting a refresh enable signa l 
(CEF) and refresh address signals (RAF, fiAF), 
and said second access circuit includes a periph- 
eral circuit (36) for row access for transmitting said 
delayed control signal (CEND) to said access se- 
lection circuit (37) and outputting row address sig- 
nal (RAN, RAN), whereby said access selection 
circuit selects one of said refresh address signals 
and said row address signals in accordance with a 
preceding generation of said refresh enable signal 
and said delayed control signal. 

3. A device as set forth in claim 2, wherein said 
first access circuit further Includes a timer (38) for 
"generating said refresh enable signal (CEF) at a 
predetermined time inten/al and a gate circuit (40) 
connected between said timer and said peripheral 
circuit for refresh and responding to said control 
signal (CEN). said gate circuit transmitting said 
refresh enable signal to said peripheral circuit for 
refresh when said refresh enable signal Is gen- 
erated before said control signal. 



4. A device as set forth in claim 3, wherein said 
gate circuit (40) prohibits a transmission of said 
refresh enable signal (CEF) to said peripheral cir- 
cuit for refresh until an external address access 

s based on said control signal (CEN) is finished, 
when said control signal Is generated before said 
refresh enable signal. 

5. A device as set forth in claim 1, wherein said 
delay means Includes a delay circuit (42) for delay- 

70 Ing said control signal (CEN) by a predetermined 
time to form a delay signal (CENT and an address 
comparison circuit (43) for receiving said address 
signal (ADD), said control signal and said delay 
signal, comparing an address corresponding to 

75 said control signal with an address corresponding 
to said delay signal, and outputting said delayed 
control signal (CEND) when both of said addresses 
are in accord. 

6. A pseudo-static memory device receiving at 
20 least an external address signal (ADD), said device 

comprising: 

a memory cell array <30) having a memory cell 
provided at each Intersection between a plurality of 
word lines and a plurality of bit lines: 
25 a first access circuit (38. 39, 40. 31) for 

carrying out a sequential access of addresses of 
said word lines to perform a refresh of said mem- 
ory cell: 

a second access circuit (31, 36) for bringing 
30 one of said word lines to an accessible state in 
response to said address signal: 

an access selection circuit (37) operatively 
connected between said first access circuit and 
said second access circuit for selecting any one of 
35 said access circuits In accordance with said access 
sequence and performing an address access by 
said selected access circuit to said memory cell 
array: 

a circuit (44) for generating a control signal 
40 (CEN) In response to a change in a level of an 
externa] clock signal ( CE): and 

a delay circuit (45) operatively connected 
between said signal generating circuit and said 
second access circuit for delaying said control sig- 
45 nal by a predetermined time required for perform- 
ing said refresh of said memory cell, and feeding 
said delayed control signal (CEND) to said second 
access circuit, whereby said second access circuit 
performs an address access of word lines in re- 
50 sponse to said delayed control signal when se- 
lected by said access selection circuit. 

7. A device as set forth in claim 8. wherein said 
first access circuit includes a peripheral circuit (39) 
for refresh for outputting a refresh enable signa l 

55 (CEF) and refresh address signals (RAF, RAp), 
and said second access circuit includes a periph- 
eral circuit (36) for row access for transmissing 
said delayed control signal (CEND) to said access 
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selection circuit ( 37) a nd outputting row address 
signals (RAN. RAN), whereby said access se- 
lection circuit selects one of said refresii address 
signals and said row address signals in accordance 
with a preceding generation of said refresh enable $ • 
signal and said delayed control signal. 

8. A device as set forth in claim 7, wherein said 
first access: circuit further Includes a timer (38) for 
generating said refresh enabfe signal (CEF) af a 
predetermined lime inten/aJ and a gate circuit (40) ro 
connected between said timer and said peripheral 
circuit for refresh and responding to said control 
signal (CEN). said gate circuit transmitting said 
refresh enable signal to said peripheral circuit for 
refresh when said refresh enable signal Is gen- is 
erated before said control signal. 

9, A device as set forth in claim 8. wherein said 
gate circuit (40) prohibits a transmission of said 
refresh enable signal (CEf=) to said peripheral cir- 
cuit for refresh until an external address access 20 
based on said control signal (CEN) is finished, 
when said controi signal Is generated before said 
refresh enable signah 
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